Roles for two partially redundant alpha-tubulins during mitosis in early Caenorhabditis elegans embryos.
The Caenorhabditis elegans genome encodes multiple isotypes of alpha-tubulin and beta-tubulin. Roles for a number of these tubulins in neuronal development have been described, but less is known about the isoforms that function during early embryonic development. Microtubules are required for multiple events after fertilization produces a one-cell zygote in C. elegans, including pronuclear migration, mitotic spindle assembly and function, and proper spindle positioning. Here we describe a conditional and dominant mis-sense mutation in the C. elegans alpha-tubulin gene tba-1 that disrupts pronuclear migration and positioning of the first mitotic spindle, and results in a highly penetrant embryonic lethality, at the restrictive temperature of 26 degrees C. Our analysis of the dominant tba-1 (or346ts) allele suggests that TBA-1 assembles into microtubules in early embryonic cells. However, we also show that reduction of tba-1 function using RNA interference results in defects much less severe than those caused by the dominant or346ts mutation, due to partial redundancy of TBA-1 and another alpha-tubulin called TBA-2. Reducing the function of both TBA-1 and TBA-2 results in severe defects in microtubule-dependent processes. We conclude that microtubules in the early C. elegans embryo are composed of both TBA-1 and TBA-2, and that the dominant tba-1(or346ts) mutation disrupts MT assembly or stability. Cell Motil.